Altered mRNA expression of the Rb and p16 tumor suppressor genes and of CDK4 in transitional cell carcinomas of the urinary bladder associated with tumor progression.
Based on the concept that tumor suppressor genes are involved in the pathogenesis of urinary bladder carcinogenesis, we analysed the mRNA expression of the retinoblastoma (Rb) and p16 (CDKN2, INK4A, MTS1) genes as well as of the proto-oncogene cyclin D-dependent kinase 4 (CDK4) in 71 transitional cell carcinomas (TCC) of the urinary bladder in relation to the tumor grades and stages, and with reference to certain lifestyle and occupational risk factors. Using real-time quantitative reverse transcription-polymerase chain reaction, high-stage muscle invasive TCC expressed the Rb, p16 and CDK4 mRNA at lower levels than low-stage superficial cancers, indicating down-regulation to be linked with tumor progression. The drop of the expression in the group of grade 2 TCC when invading the muscle layer compared to grade 2 carcinomas with a superficial pattern of growth is considered to represent a key event in promoting urothelial carcinogenesis in this subset of carcinomas. The protein expression of the Rb gene evaluated by immunohistochemistry proved to be closely related to the tumor grades and stages as well as to the mRNA expression, high-grade and high-stage TCC disclosing a lower rate of positive immunoreactivity than low-grade and low-stage carcinomas. The p16 protein product was expressed at a lower level in grade 3 than in grade 1 TCC, but there was no correlation with the tumor stages or the mRNA expression. TCC with loss of heterozygosity (LOH) at the INK4A region showed a decreased expression of p16 mRNA compared to those without an allelic loss. Tobacco smoke was not identified to substantially modulate the Rb/p16/CDK4 pathways, except for a ten-fold elevated mRNA expression of the p16 gene in TCC of light compared to heavy smokers. Heavy coffee consumption was associated with a reduced expression of CDK4 mRNA. Among occupational exposures, TCC of patients in contact with stone dust, paints and lacquer, plastics, wood and wood preservers and chemical solvents and adhesives displayed altered partly elevated, partly reduced levels of Rb, p16 and CDK4 mRNA compared to non-exposed subjects. Although the underlying molecular-genetic pathways are not yet fully understood, the current results suggest functional reduction of the tumor suppressor genes Rb and p16 to be associated with progression of bladder cancer to a more malignant and aggressive behaviour.